FAAM flight log - b262 by FAAM
 
Flight No.:  B262 
Date:   25 January 2007
Take Off 10:03:16 16:25:02
Landing:   15:24:15 17:01:58
FLIGHT FOLDER 
Flight Time 5h20m59 0h36m56
 
Campaign: WINTEX – CAESAR 
  
Operating Area: N Sea 
 
POB Position Name Institute 
1 Captain Alan Roberts Directflight 
2 Co-pilot  Alan Foster Directflight 
3 CCM Dawn Quinn Directflight 
4 Mission Scientist  Claire Lee Met Office 
5 Flight Manager Jamie Trembath FAAM 
6 AVAPS / Core Chem Doug Anderson FAAM 
7 Cloud Physics / CCM2 Paul James FAAM 
8 Mission Scientist 2 Jon Taylor Met Office 
9 ARIES Joss Kent Met Office 
10 MARSS Chawn Harlow Met Office 
11 SWS  Jeff Brown Met Office 
12 Flight Manager Manager Mo Smith FAAM 
13 TAFTS Paul Green Imperial College 
14    
15    
16    
17    
18    
19    
20    
 
Flight Track: 
 
 
             FLIGHT SUMMARY  
Flight No b262 
Date:     25 January 2007 
Project:  CAESAR 
Location: N. SEA 
  
Start   End 
Time    Time     Event               Height (s)        Hdg Comments 
----    ----     -----               ----------        --- -------- 
094633           Start-Up            -.05 kft          111 52'04.36 N 0'37.50 W 
100316           T/O                 0.79 kft          126               
100701           ASP                  5.0 kft          047 ASP opened                      
110500           Video               19.0 kft          012 Start Recording 
111114  113207   Profile 1           19.0 - -.29 kft   011 Profile ended @ 50ft 
113208  114733   Run 1               -.29 - -.16 kft   338 qh1022 100ft run  
113304           Video               -.22 kft          339 RFC to UFC            
114733  121226   Profile 2           -.16 -  5.0 kft   338 100ft to 5000ft                
114842           Video               0.72 kft          338 UFC to RFC                          
115922           Video                8.9 kft          159 FFC to DFC                          
121534  123046   Run 2               21.1 - 21.0 kft   023 RUN 2.1               
123142           Video               21.0 kft          065 Tapes changed                
123317  124112   Run 2.2             21.1 - 21.0 kft   203                       
124000           Sonde               21.0 kft          162 launch sonde 1        
124112  125020   Profile 3           21.0 - 30.0 kft   162          
125915  131243   Run 3               30.0 - 30.3 kft   346  
131243  131633   Profile 4           30.3 - 32.0 kft   342               
131613  131648   Run 4               32.0 kft          343              
131648  131831   Profile 5           32.2 - 33.0 kft   342               
132241  132355   Profile 6           33.0 - 34.0 kft   141                       
132507  132741   Profile 7           34.0 - 35.0 kft   148                       
132741  135235   Run 5               35.0 kft          161                       
133007           Sonde               35.0 kft          158 launch sonde 2        
133518           Sonde               35.0 kft          161 launch sonde 3        
133628           event               35.0 kft          174 shallow turn          
134212           event               35.0 kft          009 hard turn  
134648           event               35.1 kft          358 back on track SLR 
135235  140831   Profile 8           35.0 - 20.0 kft   344                       
140005           Video               28.0 kft          343 Tapes changed              
141358  143036   Profile 9           20.0 - 35.0 kft   163  
143036  144522   Profile 10          35.0 - 20.1 kft   208 During turn    
144522  144959   Profile 11          20.1 - 24.0 kft   257                       
145000  150756   Run 6               24.0 kft          258 Transit                      
151515           ASP                  9.7 kft          081 ASP closed                
152415           Land                -.11 kft          245 Newcastle    
152740           Event               -.11 kft          190 55'02.00 1'41.93 


CAESAR Sortie Brief 
B262    25/01/07 
 
Radar validation and intercomparison of cirrus microphysics 
 
Aim: 
 
The aim of this sortie is to obtain a good statistical representation of the in-situ microphysics 
of a frontal or convective cirrus case, which is coincident with radar measurements from 
CloudSat. Measurements should be made between fixed ground points on the sub-satellite 
track. The footprint of the CloudSat radar is 1.4km (across track) x 2.5km (along track). 
A few runs above and below the cloud are to be made for radiative measurements, in addition 
to the saw tooth manoeuvres for the in-situ measurements.  
 
Weather conditions: 
 
Frontal cirrus, ideally with clear skies below. It is essential to be able to get just above the 
cirrus. Small amounts of low cloud are acceptable if they are measurable by the radar. 
 
Location: 
 
North Sea (under CloudSat suborbital track). 
 
Clearances: 
 
NOTAMS will be required for dropping sondes.   
 
 
Instruments required: 
 
Critical: SID1, 2DC, 2DP, CDP, Temp, Humidity 
Desirable: SID2, CIPs, AVAPS, ARIES, SWS , MARSS, TAFTS, SHIMS, Heimann, Core 
chem (automatic mode acceptable) 
 
Way points 
point A: 56º 43.2´N,  3º30´E 
point B: 57º1.2´N, 3º15´E 
point C: 58º8.2´N,  2º36´E 
point D: 58º34.4´N, 2º20´E 
 
  
Manoeuvre 
Duration 
(min) 
    
1 1000Z Takeoff from Cranfield. Transit to point A 45 
2 1045Z Profile descent to point B 50ft above sea 
 30 
3 1115Z Straight and level run from B to C at 100ft 15 
4 1130Z Profile ascent (from C to D to A) to 1000ft below Ci base 25 
5 1155Z Straight and level run from A to D 1000ft below Ci base 20 
6 1215Z Perform a series of ascending and descending profiles in a 
saw tooth pattern through the cirrus to an altitude of 1000ft 
above (or max poss) and below the cloud respectively, 
along or perpendicular to the wind, covering fixed ground 
positions D-A. 20 
7 1235Z Interrupt saw tooth at 1000ft above Ci. Drop 1 sonde 
during satellite overpass (1240) 10 
8 1245Z Continue series of ascending and descending profiles 
ending at D 55 
9 1340Z 2 straight & level runs 1000ft above cloud - D to A to D.  
Drop 2 sondes in 1st run separated by 5 mins.  40 
10 1420Z Profile descent to transit altitude from D to A 20 
11 1440Z Transit to Newcastle 30 
12 1510Z Land at Newcastle Total 310 
13  Refuel & transit to Cranfield  
 
 
 
Additional requirement: 
Observation of contrail presence or absence behind aircraft. 
The aim is to acquire data that can be used to provide additional validation of a new contrail 
prediction algorithm that is being developed for defence customer use. 
 
Weather conditions: No special conditions required but contrail formation is unlikely at 
temperatures warmer than about -45 degC.  
Manoeuvres: No special manoeuvres required. 
Special instrument instructions: When operating below -45 degC, the video-recording 
should be switched to include the rear-facing camera, unless otherwise required by the main 
mission science. Mission scientist 2 should monitor the video display and record log entries 
for both presence and absence of contrails behind the aircraft.  
 
 
 
 
Instrument operator instructions: 
 
ARIES and SWS 
 Both instruments must point in the same direction as each other (except during cal).  
ARIES needs to tell SWS where it is pointing. 
 Majority of time should be towards the cloud (or sea at 100ft) 
 However, still need some data pointing away to characterise the atmosphere above and 
below the cloud (e.g. ~2 mins of 10 min run) 
 
 
 
SWS 
 Zenith = 6 deg forward 
 
Mission Scientist Debrief 
 
B262   25/1/07   North-East North Sea 
CAESAR sortie – CloudSat validation 
Mission scientist – Clare Lee 
 
Summary 
 
A reasonably successful in-situ cirrus flight for validation of CloudSat, with remote 
sensing runs above and below the cirrus.  The cirrus was layered - not an ideal 
homogenous band,  with some StCu below.  Contrails were monitored. 
 
Weather Conditions 
 
At the start of the flight the cirrus was thin, with some StCu below. The StCu was 
patchy with cloud tops and bases between  2 – 3 kft, and 3.5 – 5 kft, and consisted of 
wet snow. The cirrus was thinner and higher at the Southern end of the track. The 
cirrus thickened throughout the flight, with variable amounts of StCu dependent on 
location and time. There were multiple layers of cirrus and was inhomogeneous 
throughout the flight with variable cloud tops and bases (approx 21 -  35.5 kft). 
 
Contrails were observed both above approx. 21 kft and at lower moister layers.  
Engine settings and times were noted – see end of debrief. 
 
Location 
 
Eastern edge of the North Sea under the CloudSat suborbital track, from point A 
(Southern end) to point D (Northern end). Note this area was particularly hard to work 
in as on several occasions we lost audible contact with air traffic and airways crossed 
the flight  track. A refuel was made at Newcastle. 
 
Sortie 
 
A profile descent from FL190 to 50ft was made towards point A with a gradual turn 
to the North to be on the A to D track after the transit. A 100ft run over the sea was 
made in the same direction (B to C).  With a wind of 4 ms-1 there were sea waves, but 
no white caps (force 2). The Cu was patchy with thin Ci above.  An attempt was made 
to have ARIES viewing zenith during the clear slots between the banded Cu. An 
interrupted profile ascent to FL220 was made, initially heading towards D then on the 
reciprocal heading. The Heimann is sensitive to the Cu and can be utilised  to identify 
clear slots rather than using the video camera. Ice crystals were observed at FL220, so 
a descent was made to FL210 for a run under the cirrus. During this run ice crystals 
were detected falling out of the cirrus, and at certain locations from touching the Ci 
bases. At some points on the track there was also a lower thin layer of cirrus.  The run 
ended 10 minutes before the satellite overpass time, so the sortie was adjusted such 
that the aircraft maintained straight and level to enable a sonde to be launched at the 
overpass time. A profile ascent was then made as part of the saw tooth manoeuvre 
from FL210 to FL300.  This was interrupted at several levels due to air traffic, hence 
straight and level runs were made whilst waiting for permissions. During the run at 
FL350 in the very tops of the Ci  2 drop sondes were launched with a 5minute 
separation. A slow turn was made for the reciprocal track to ensure that the aircraft 
could maintain contact with the sonde. In the reciprocal run  SWS was having 
difficulty turning the pointing optics. A profile descent from FL350 to FL200 
(approximately 1000ft below cloud base)  was made followed by an ascent to FL350. 
Some small particles were still being measured at the maximum altitude. The last 
profile descent was made with a small banking angle such that the aircraft remained at 
point A, ready for the transit to Newcastle. A profile ascent was made to get to the 
transit altitude (FL240) followed by a run at FL240, but this was not along the sub-
satellite track. 
 
 
Instrument status 
 
PCASP – effected by SWS motor 
FFSSP – not fitted 
2DP – noisy at high alts 
SWS – frozen solid (or physically contracted too much) at high alts (T < -60C), even 
with heating from motor 
TAFTS – still has some issues with the laser fringe counts.  May be possible to 
retrieve some data. 
ARIES – OK 
MARSS – OK, except ch 16 
AVAPS – OK.  Sonde 2 lost GPS (no wind data) 
TW – bad 
Aircraft GPS – sky map couldn’t fix position for approx 30 mins 
 
Contrails 
 
Time 
ON 
Off Altitude Mano-
euvre 
strength N1 TGT N2 FF/
FU 
11:18 11:19:20 FL110 descent thin     
11:56 intermittent FL057 ascent thin     
12:15 intermittent 
in turn 
FL210 S & L thin     
12:21 12:25:58 FL210 S & L thin 78.1 56.8 82.7 4.3 
12:26:50 12:37:10 FL210 S & L thin 78.4 62.7 83.4 4.6 
12:38 12:41:12 FL210 S & L very 
thin 
76.0 60.5 82.2 4.2 
12:44 12:45:10 FL243 – 
FL252 
ascent very 
thin 
94.8 76.4 91.5 7.0 
12:48 13:08 FL280 – 
FL300 
ascent think 
w/wake 
84.4 64.2 85.1 4.3 
13:08  FL300 S & L thin 
section 
    
13:08:20 14:00:00 FL300 - 
FL350  - 
FL280 
ascent 
& 
descent 
thick 92.8 70.4 88.1 4.7 
14:01:10  FL270 descent none 64.5 60.2 78.3 2.8 
14:22:00  FL293 ascent faint 95.5 75.5 90.5 6.1 
14:22:45 14:30:37 FL300 – ascent strong 95.8 75.3 90.1 5.8 
FL350 
14:30:37 14:38:35 FL350 – 
FL275 
descent strong 70.7 58.7 79.6 3.1 
14:44 14:45 FL210 descent very 
thin, 
weak 
wake 
    
 









CLOUD PHYSICS LOG Flight B 262 
 
Date: 25/01/07 Operator: papj DRS Time: +0 AU1 Time: +0 DAU2 Time: +0 DAU3 Time: +0 Aux1 Time: +0 Aux2 Time: +0 Page 1 of 1 
 
       G.M.T PCASP FFSSP SID1 SID2 2D2-C 2D2-P CIP25 CIP100
 Conc/cc Mean R Block TX Count Count Conc/L Max size Conc/m3 Max size Conc m3 Max size LWC Conc m3 Max size LWC 
Habit Remarks 
                 Pcasp  at 103000 gone very high-rubbish  fl 190
                 2dp noisey and rearmed 
                  110200-pcasp back to normal?
111114 2000 0.05               P1 
                  Pcasp is affected by the SWS motor driver
111745 2               0.12 130 
1120 2                0.06 100
112250 20                0.09 080
112453 25                0.08 060
1129 80             0.09 100 100 100 800 800 1000 2 2dp recovered after going into cloud
113207                 End p1 
113208 80                 0.08 10 1 Start run 1
1135 80               0.08 10 1  
1137 80                0.08 10 1
1139 90                0.08 10 1
1141 70                0.08 10 1
1143 60                0.08 10 1
1145 60                0.08 10 1
114733                   End run 1 start p2
1148 50               0.08 10 1  
115006 30                0.09 10 1 020
115120 50                0.09 10 1 030
115225 50                0.09 10 1 040
115650 25                0.08 060
115850 5                 0.1 080
120315 3                 0.1 100
120530 5                 0.1 130
120705 3                0.08 150
121010 3                 0.1 190
121135 2                 0.1 210
121534 2                0.09 
1217 2                0.09 
1218 3                 0.1 10 1
122020 0                0.1 10 1 80 200 10 2dp noisey tried re-arm
1226 5               0.08 210 
1227 4                0.09 
1229 3                0.2 1000 1000
1230 3              0.08   
1232 4                0.01 
123317                  Run 2.2 @210
1234 4               0.09  
1235 1               0.3 10 225 10 
1237 4                0.13 
1239 5                 0.1
1241 5               0.3 14 400 10 
CLOUD PHYSICS LOG Flight B 262 
 
Date: 25/01/07 Operator: papj DRS Time: +0 AU1 Time: +0 DAU2 Time: +0 DAU3 Time: +0 Aux1 Time: +0 Aux2 Time: +0 Page 2 of 2 
 
                  
©MetOffice 2005 
G.M.T       PCASP FFSSP SID1 SID2 2D2-C 2D2-P CIP25 CIP100
 Conc/cc Mean R Block TX Count Count Conc/L Max size Conc/m3 Max size Conc m3 Max size LWC Conc m3 Max size LWC 
Habit Remarks 
1242 1 0.09  100 10        50 200       2dp rubbish turned off
1245 1                0.1  
1250 1                0.04 
1256 0.5                0.06 
1301 1                0.2 70 7 50 100 11 
1303 10               0.2 100 10 50 200 11 
1305 1               0.05 10 1 10 150 11 
1307 2              0.06 100 10 30 150 11 
1308 4              0.2 100 10 100 175 11 
1310 13              0.3 200 10 150 150 11 300
1318 8                0.07 10 1 320
1322 30              0.15 200 100 
1325 40              0.07 200 100 
1327 40              0.08 100 100 
1330 60              0.09 100 100 
1332                 100 100 Sws motor on
1352                100 100 Pcasp 0v ref 
1354               100 100  
1356                100 100 
135750 200 0.09                300
135948 200 0.08             100 100 30 150 11 280
140508 190 0.08             100 100 50 200 10 230
140900 200 0.07                
141200 200 0.07                
141700 200 0.09              100 10 20 150 10 P9
141855 177 0.07              100 10 70 125 11 260
142047 177 0.07                10 1 280
1424 170 0.06                50 1 310
142705 190 0.06               100 10 330
1431 270 0.06               100 10 350
143137                 P10 
143422 322 0.07              100 10 60 200 10 320
1438 200 0.07             100 10 100 200 10 
1441 200 0.06                260
1443 170 0.07                
1448 150 0.06                
1450 125 0.06                
1454 100 0.06                
                  
                  
                  
                  
FAAM Dropsonde Flight Log 
 
Flight No. B262 Date 25/01/2007 
Page No.           1              of        1  Operator Doug Anderson 
 
GMT Sonde No. Event Comments 
124003 1 launch 445.90 -30.30 100.00 345.80  18.50 -
14.90    3.147600  57.199700  6409.30 
    
124808 1 splashdown 9999.00   5.29 999.00 259.46   9.85 -
11.17    3.182251  57.154468 99999.00    
    
133009 2 launch 238.00 -64.90 105.53 346.00  17.80 -
15.90    0.000000 180.000000 
   NO GPS Lock. No winds prob due to lack of full 10 secs 
between clicking continue and sonde launch. 
134233 2 splashdown 9999.00  99.00   4.48 999.00 999.00  
99.00  999.000000  99.000000 
    
133520 3 launch 238.10 -65.20  94.72 353.40  18.50 -
16.00    3.391788  56.768942 10545.46 
   Intermittent GPS and PTU signal 
134756 3 splashdown 1022.31   5.88  59.43 268.68   7.83 -
10.11    3.424964  56.668701 99999.00 
    
    
    
    
    
    
    
    
    
    
    
    
 
 
 
 






Microwave Radiometers 
FLIGHT LOG Date 25/01/07 Flight B262 
log 
pages 
 
 
Operator(s) Chawn Harlow Campaign WINTEX 
Departure Cranfield Arrival New Castle/Cranfield 
System start  
MARSS  
Visual pod inspection  •
Close 3 SSP circuit breakers  •
Close all MARSS circuit breakers  •
FERA on at time      0830 
Temperature controller initial temps °C °C °C
Temperature controller set points 
Ch16
54°C
Ch
17 58°C 
Ch18
-20 40°C
MARSS CPU on at time      0830 
Initial target temperatures Hot      Cold 
Target heating  •
*** CHECK SCAN HEAD CLEAR ***  •
Scanning on (LMD box) at time      0830 
Scan indication Monitor • Visual •
Deimos 
Close all Deimos circuit breakers   
Turn on Deimos CPU   
*** CHECK SCAN HEAD CLEAR ***   
Start Deimos Software at time       
Initial target temperatures Hot      Cold      
Target heating   
Scan indication Monitor Visual  
Cloud Precip 
Surface      Pressure 
Weather 
Other      
  
System functionality check (after initial system warmup, approx 1 hour) 
PC to DRS Time error tPC=tDRS +  at time       
Brightness temps 'sensible'  •
MARSS: Hot      345 Cold      276 Target temps Deimos: Hot       Cold       
Ch1 A 
( - ) 
Ch3 A 
( - ) 
Ch1 B 
( - ) 
Ch3 B 
( - ) 
 
                              
Ch16 
(40-44) 
Ch17 
(45-49) 
Ch18 
(40-44) 
Ch19 
(40-44) 
Ch20 
(44-48) 
Channel gains 'sensible' 
 32.4 37.6 40.2 42.4 
  
Power changeover  
Headset on before start  •
Listen to engine start sequence 4, 3, 2, 1. •
LMD off (3 switches, bottom to top)  •
Exit Deimos Software (x)   
POWER CHANGEOVER 
LMD on (3 switches, top to bottom) then pushbutton •
Restart Deimos Software   
System running again at time  
        
   
Flight # B Date Operator(s)  log page 2 of 2
Run id Alt/FL Sys 
Time Remarks 
 
   Deimos not operated due to interference with cl phys.  
   Ch 16 US  
   No COM1 communication to laptop – data logged on PC only.   
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
 
Flight: B262
Thermometers
Hygrometers
Cameras
Radiometers
Navigation + Aircraft
Cabin Temperature: 3
Heimann: 4
Deiced Temp: 5
Non-deiced Temp: 5
FWVS: 1
General Eastern: 5
Johnson Williams: 5
Nevzorov: 5
Total Water Probe: 3
Downward Facing: 5
Forward Facing: 5
Rearward Facing: 5
Upward Facing: 5
BBR (clear) Lower: 5
BBR (IR) Lower: 5
BBR (red) Lower: 5
BBR (clear) Upper: 5
BBR (IR) Upper: 5
BBR (red) Upper: 5
ARIES: 5
DEIMOS: 2
IR Camera: 1
JNO2 Lower: 1
JNO2 Upper: 1
JO1D Lower: 1
JO1D Upper: 1
MARSS: 5
SHIMS Lower: 2
SHIMS Upper: 2
SWS: 5
TAFTS: 5
Cruciform GPS: 2
GIN Applanix: 2
INU Honeywell: 5
Radar Altimeter: 5
RVSM IAS: 5
RVSM Static Pressure: 5
XR5 GPS: 5
Cloud Probes
2DC: 5
2DP: 4
FFSSP: 2
PCASP: 4
ADA: 1
CCN: 1
CDP: 4
CIP 100: 4
CIP 25: 1
CPI: 1
CVI: 2
SID1: 5
SID2: 5
Aerosol
CPC 3025A: 5
Filters 47mm: 2
Filters 90mm: 1
Neph - Dry: 5
Neph - Wet: 2
PSAP: 2
AMS: 2
CPC 3010A: 1
INC: 1
VACC: 1
Chemistry
CO Aerolaser 5002: 1
NOx TE42C: 5
Ozone TE49C: 5
Ozone TE49: 1
FAGE: 1
Formaldehyde: 1
NOxy: 1
ORAC: 1
PAN: 1
PERCA: 1
PTRMS: 1
TDLAS (NIR) CH4: 2
TDLAS (NIR) CO2: 2
SO2 TE43C: 2
TDLAS (1C): 1
WAS Bags: 2
WAS Bottles: 2
Misc Non-Core
CASI/ATM: 1
LTI: 2
LIDAR: 1
SAW Hygrometer: 2
Lower:
Upper:
Misc Core
AMTG: 5
AVAPS: 5
Cabin Pressure: 5
Fax machine: 2
Printer: 5
S9 Static Pressure: 5
Satcom C: 5
Satcom H: 5
Turbulence 
Check Press: 5
Turbulence 
Diff Press: 5
Weather Radar: 5
DLU AERACK: 5
DLU BBR Lower: 5
DLU BBR Upper: 5
DLU Core Chem: 5
DLU Core Consoles: 5
DLU Port Aft: 5
DLU Port Fwd: 5
DLU Stbd Fwd: 5
DLUs:
Not Fitted
Fitted, Not Operated
Duff Data
Minor Problems
OK
KEY
Report Created 05/02/2007 11:36:25 Last Updated: 25/01/2007 17:45:47
Peroxide: 1
Faults / Incidents Log 
 
Flight No. B262 
Date: 25th January 2007 
 
 
Instruments 
 
 
1. Cruciform GPS – u/s 
2. TW  sample temperature over limit, one heater switched off – Ignore all data 
3. PCASP noise caused by SWS motor drive 
4. SWS unable to switch between zenith and nadir below –60C 
5. 2dp noisy 
6. TAFTS data not wonderful 
 
 
 
 
 
 
Aircraft 
Interference on intercom still present  
 
 
 
Satcom H Calls 
 None 
 
MISSING LOG SHEETS: 
 
The following log sheets are not available for flight B262: 
 
Log Reason 
Cloud Physics Processing Electronic processing log is corrupt therefore not available 
Core Chemistry pre flight only, unmanned operation on auto calibrate so no In Flight log 
FWVS No log is ever taken for FWVS 
De-brief Sortie De-brief yet to be created by Phil Brown 
  
 
Document control 
Revision Date Author Comments 
r0 15 Mar 2007 Doug Anderson Initial version missing the above noted logs 
r1    
r2    
 
 
VIDEO RECORDINGS: 
 
3 x Rearward Facing Cameras 
2 x Downward Facing Cameras 
1 x Downward Facing Cameras 
 
Digital8 video recordings from this flight reside with : 
 
Dr Jonathan P. Taylor 
  
Manager Atmospheric Radiation Research Group  
Met Office 
Cordouan 2 W079 
FitzRoy Road 
Devon 
EX1 3PB 
UK 
  
Tel: +44 (0)1392 884647 
Fax: +44 (0)1392 885681  
 
E-mail: jonathan.p.taylor@metoffice.gov.uk 
 
